. In present study, we have utilized 3-(substituted phenyl)-1-(4-hydroxyphenyl)-2-propen-1-ones as starting material for the synthesis of carbamates. The carbamates are derivatives of carbamic acid, HOC(O)NH 2 and are well known class of insecticides. Carbamates were originally extracted from the calabar bean, which grows in west Africa.
Carbamates as a class are not generally persistent in the environment 3 . Carbamates are effective nematicides by virtue of their ability to inhibit acetyl cholinesterase (AchE) in the nervous system and thereby, disrupt nervous transmission at that location 4 . In view of the diverse type of biological activities shown by carbamates, their importance as agrochemicals and as a part of our ongoing new nematicide development programme [5] [6] [7] , it was thought of interest to synthesize and evaluate nematicidal activity of substituted 4-[3-(substitutedphenyl) prop-2-enoyl]phenyl phenyl carbamates.
EXPERIMENTAL

Materials & Methods
The melting points were determined in open capillaries on a Ganson electrical melting point apparatus and are uncorrected. Homogeneity of the compounds was routinely checked on silica gel-G TLC plates using ethyl acetate: hexane (3:7) as irrigant. IR spectra were recorded on "Perkin Elmer FTIR" spectrophotometer in KBr and frequencies are expressed in cm -1 . The NMR spectra were recorded on "Bruker AC-400-F" (400MHz) NMR spectrophotometer in CDCl 3 or DMSO-d 6 using tetramethylsilane (TMS) as internal reference. The chemical shift values are expressed in ´ (ppm) units while J values in Hz and are compatible with the assigned structures. The elemental analyses were within ± 0.4 % of that of evaluated values. Only those spectral data have been mentioned which have a direct bearing on the assignment of the structures and are discussed here.
Chemistry 3-(4-chlorophenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (14)
A solution of 4-chlorobenzaldehyde (2.8gm, 20 mmol) and 4-hydroxyacetophenone (2.72gm, 20 mmol) in ethanol (125 ml) was taken in round bottom flask placed in ice bath and to it added an aqueous sodium hydroxide solution (20ml, 20%) slowly with stirring. It was further stirred for 3h in ice bath. The mixture was then diluted with cold distilled water and neutralized with 2N HCl. The solid that separated out was filtered, washed with cold water and crystallized from ethanol to afford 14. 
3-(4-methoxyphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (17)
Yield 79%, m.p. 177-179°C (Lit. 179-181°C) 9 . IR (KBr) cm 
3-(2-methoxyphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (25)
Yield 70%, m.p. 164-166°C. IR (KBr) cm 
4-[3-(4-methoxyphenyl) prop-2-enoyl]phenyl phenylcarbamate (30)
Yield 70%, m.p. 
Nematicidal Bioevaluation
The plant parasitic nematode Meloidogyne javanica (Treub) Chitwood was used as test organism. Stock solutions of 2000mg L -1 of all the compounds were prepared by dispersing these in acetone. Nematicidal activity was evaluated against second stage juveniles (J 2 ) of M. javanica. A suspension of juveniles (1 ml) was poured into 5cm Petri-dishes. Measured quantities of stock solution were added to these Petri-dishes to make final concentrations of 1000, 500, 250 and 125 ppm. Acetone with water was used as control. No nematode mortality was recorded in these controls, and is therefore not included in the table. Each treatment was replicated three times. These Petri-dishes were kept in a BOD incubator at 28±1°C. Observations were recorded after 24h and 48h by counting live (active) and dead (inactive) J 2 s under a stereoscopic binocular microscope and the per cent mortality was counted 10 . The revival of immobilized nematodes was examined by randomly transferring ten J 2 s to water for 24 h. None of those immobilized J 2 s revived. The experimental data was statistically analyzed using two factorial completely randomized design; the compounds and the concentrations constituting the two factors.
RESULTS AND DISCUSSION
The condensation of 4-chloro/methyl/nitro/ methoxy/3,4,5-trimethoxy/2,4-dochloro/4-bromo/3,4-dimethoxy/2,4-dimethoxy/3-bromo/2-chloro/2-methoxy benzaldehyde (1-12) with 4-hydroxy acetophenone (13) in using 20% ethanolic sodium hydroxide after stirring gave the corresponding 3- The 1 HNMR spectra of 14-25 were in accordance with the proposed structures. The substituted-2-propen-1-ones were found to possess E-configuration, which is confirmed on the basis of their 1 H NMR spectra. The diagnostic olefinic protons (-CO-CH=CH-) attached to carbonyl functionality appeared as clean doublets at around 7.42 and 7.67 δ (each with J= 16.0 Hz), situated at α and β respectively and this confirms the condensation of the reactants. Methyl, methoxy and trimethoxy moieties could be picked up at around 2.38 δ, 3.83 δ and 3.91 δ as singlets, each integrating three and nine protons. The A 2 B 2 pattern of aromatic protons in the NMR spectra of compounds possessing para methyl phenyl moiety, could be picked up as ortho coupled doublets at about 7.01 δ (ortho to methyl) and 7.50 δ (ortho to -CH=CH-group), each integrating for two protons with J=8.0Hz. Similar pattern was also observed in para chloro or bromo moieties, 7.70 δ due deshielding effect of carbonyl functionalities.
Scheme 2: Synthesis of 4-[3-(substitutedphenyl)prop-2-enoyl]phenyl phenyl carbamates
I n t h e 1 H N M R s p e c t r u m o f 3-(4-chlorophenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (14), a doublet at 7.19 ´ integrating for two protons (J=8.0Hz) was observed, which confirm the two aromatic protons of C 3 and C 5 positions (ortho to chloro) respectively. The two diagnostic doublets (J=16.0 Hz) could be assigned at 7.42 ´ and 7.74 ´ respectively for -CO-CH=CH-protons (± and ² to keto) was indication of two olefinic protons. A doublet integrating for two protons with J=8.0Hz was observed at 7.67 ´ for C 3 ' & C 5 ' respectively while C 2 and C 6 protons were picked up as doublet at 7.69 δ (J=8.0Hz). A methoxy group was observed as singlet at 3.83 δ and all other protons at their usual positions in 3-(4-methoxyphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (17) supported the assigned structure. Appearance of peaks near 1680 cm -1 and 3300 cm -1 for C=O stretching and OH functionality, in the IR spectra of the above compounds further corroborated their structures. In the next step of synthesis, condensation of compounds 3-(4-chloro/ methyl/ nitro/ methoxy/ 3,4,5-trimethoxy/ 2,4-dichloro/ 4-bromo/3,4-dimethoxy/2,4-dimethoxy/3-bromo phenyl)-1- Another two doublets at 7.38 ´ and 7.55 ´ integrating for two protons each were assigned to protons at positions C 3 ' and C 5 ' or C 2 and C 6 respectively. The downfield shift of C 2 ' and C 6 ' protons ortho to carbonyl functionalities appeared at 7.66 δ. The remaining aromatic protons appeared as multiplet at 7.66 δ to 7.55 δ. The broad singlet at 8.50 δ was assigned to NH proton of carbamoyloxy moiety. The formation of carbamates of the above compounds follows from the mode of synthesis and were supported by the appearance of a band around 3340 cm -1 for NH functionality and around 1670 and 1690 cm -1 for carbonyl and carbamoyloxy (C=O) functionalities respectively. Thus, structures of all these compounds were fully supported by their NMR and IR spectra.
Nematicidal Bioevaluation
The mortality of M. javanica J 2 s after 24h by various 3-(substitutedphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one has been given in table 1. Overall moderate activity was shown by 3-(4-chloro/ methyl/ nitro/methoxy/3, 4, 5-trimethoxy/2, 4-dichloro/4-bromo/3, 4-dimethoxy/2, 4-dimethoxy/3-bromo phenyl)-1-(4-hydroxyphenyl)-2-propen-1-one(14-23) compounds. The perusal of the activity data revealed that interaction of compounds and concentrations was statistically significant. Irrespective of the concentration, compound 3-(4-methoxyphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (17) have shown maximum nematode mortality i.e. 30% and it is highest activity of this series. This was followed by compounds 15, 20, 21, 22 and 23, which resulted in the range of 29.5-27.7% and were found statistically at par. Compounds 16, 18 and 19 were relatively less active. The compound 3-(4-chlorophenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (14) was found least active.
In general, nematoxicity increased with time. Among these compounds no significant difference was recorded after 48h. Compound 17, 22 and 21 exhibited highest toxicity at 1000ppm and compound 14, 18, 16 and 19 showed least toxicity at 125 ppm and were statistically at par. Replacement of chloro with bromine, methyl and methoxy at position-3 increased the nematicidal activity. Presence of dimethoxy groups also showed appreciable activity. Unexpectedly, nematicidal activity decreased by increasing number of methoxy groups as in case of compound 3-(3,4,5-trimethoxy phenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (18). Irrespective of compounds, 1000ppm concentration proved to be most toxic to nematodes and 125 ppm concentration was found least effective. However, all the concentrations were significantly different from one another. prop-2-enoyl]phenyl phenylcarbamate (32) showed highest toxicity 72% at 1000ppm and were at par with 500 ppm concentration, followed by compounds 28, 29, 31, 33, 34, 35 and 36 which showed moderate toxicity and were statistically at par. Further introduction of carbamoyloxy moiety in these compounds resulted in higher nematicidal activity. Replacement of chloro with bromine, methyl and methoxy at position-3 increased the nematicidal activity. Compound containing chloro moiety at paraposition was found least effective while dichloro moiety significantly increased the nematicidal activity. Irrespective of compounds, concentration 1000 ppm proved to be most toxic to nematode. However, all the concentrations were significantly different from one another.
Observations on nematode mortality were also recorded after 48h; however since there was no significant increase in mortality, the data is not reproduced in table.
